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REPRESENTATIVE-FIGURES : 1 


Used and manufacturing scrap asphalt shingle material is processed into a relatively 
course material comprising pieces or flakes of a maximum predetermined size, preferably 
with a relatively low aggregate content. The flakes are finish processed into ground 
cover and/or erosion control products, with advantage taken of the larger size and low 
aggregate content. Processing of the flakes include (i) tumbling and simultaneously 
heating the flakes and a dry powder, (ii) embedding a surface treatment material into 
the heated flakes, and either (iii) drying the flakes for use as loose ground cover, or 
(iv) compressing the flakes into a mat product. The flakes may be produced by an 
initial process that includes (i) shredding the used and scrap shingle material into 
pieces of a predetermined maximum size, and (ii) separating the shredded material into 
(a) fine material and (b) course material. In this instance, the course material 
comprises the larger flakes that are subsequently processed into the ground cover and 
erosion control products; and the fine material comprising the smaller sized pieces of 
shredded shingle material and loose aggregate dislodged from the larger sized pieces 
during the shredding process may be forwarded for finish processing into shaped 
products adapted to take advantage of the high aggregate content therein. 

CROSS-REFERENCES TO RELATED APPLICATIONS 

[0001] This application claims priority to U.S. Provisional Patent Application Ser. No. 
60/197,995, filed Apr. 18, 2000. 

[0002] Reference to microfiche appendix (specifying the total number of microfiche and 
total number of frames) for computer programs :- -None . 
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1. A method for processing used and manufacturing scrap asphalt shingle material into 
ground cover product, the method comprising the steps of: shredding said asphalt 
shingle material into asphalt material flakes; mixing a surface treatment material with 
the asphalt material flakes; and heating the mixture comprising the surface treatment 
material and the asphalt material flakes to a temperature sufficient for the surface 
treatment material to embed into the surface of the flakes. 

2. The method of claim 1 further comprising the steps of: in said mixing step, mixing a 
surfactant with the surface treatment material and the asphalt material flakes; and 
drying the surface treated flakes. 

3. The method of claim 2 in which said surfactant includes a liquid solvent. 

4. The method of claim 1 further comprising the steps of: laying the surface treated 
flakes in a substantially flat position; and compressing the surface treated flakes to 
form a mat . 

5. A method for processing used and manufacturing scrap asphalt shingle material into 
ground cover product, the method comprising the steps of: providing: a mixing chamber 
having an inlet and an outlet; means for introducing the asphalt flakes into the inlet 
of the mixing chamber; surface treatment material; and at least one of: means for 
introducing dry surface treatment material into the inlet of said mixing chamber, and 
means for introducing liquid-borne surface treatment material into said mixing chamber; 
introducing the asphalt flakes into the inlet of the mixing chamber; introducing one of 
the dry and the liquid-borne surface treatment material into the mixing chamber; mixing 
the asphalt flakes and the surface treatment material in the mixing chamber; heating 
the mixture in the mixing chamber to a temperature sufficient for the surface treatment 
material to embed into the surface of the asphalt flakes; and discharging the surface 
treated flakes from the mixing chamber. 

6. The method of claim 5 further comprising the steps of: providing both of said means 
for introducing surface treatment material into the mixing chamber; and introducing the 
other of the dry and the liquid-borne surface treatment material into the mixing 
chamber. 

7. The method of claim 5 further comprising the steps of: laying the surface treated 
flakes in a substantially flat position; and forming a mat by compressing the surface 
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treated flakes together. 

8. The method of claim 7 further comprising the steps of: providing a backing material; 
and attaching the backing material with the compressed flakes. 

9. The method of claim 5 further comprising the steps of: in said mixing step, mixing a 
surfactant with the surface treatment material and the asphalt material flakes; and 
drying the surface treated flakes. 

10. The method of claim 5 in which said mixing chamber comprises a mixing tube provided 
with auger flighting for carrying the material therethrough. 

11. Apparatus for recycling used/asphalt shingle material into a composite board 
comprising: a material staging station having an inlet to receive shingle material 
flakes and having an outlet; a processing station receiving the flake material and 
operative to mix and grind the flakes with solvent saf faced structural fiber; an 
extruder receiving the mixed and ground material and adapted to provided extruded 
ground material therefrom; one of a pair of opposing compression rollers and a press 
for compressing the extruded material; and a cutter positioned to cut the compressed 
material into composite boards. 
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DOCUMENT- IDENTIFIER: US 4587070 A 

TITLE: Method for manufacture of waterproof fibrous plate 


Abstract Text (1) : 

This invention provides a method for the manufacture of a fibrous plate rich in water 
resistance, which comprises the steps of uniformly mixing and dispersing fibrous raw 
material and finely divided bituminous substance in water, molding the resultant 
aqueous dispersion in the shape of a plate, and heating the plate with a hot press 
thereby melting the bituminous substance contained in the fibrous material and 
converting the plate into a fibrous plate having the bituminous substance uniformly 
dispersed therein. The fibrous plate obtained by this method excels in water 
resistance, weatherability, and thermal insulation and passes the standard 
specification concerning joint plates for use in concrete structures. 

Brief Summary Text (5) : 

Generally various joints are formed in wide concrete pavements for roads, airfields, 
factories, and cargo yards and in concrete structures such as buildings, dams and 
embankments. Since such joints are expected to repel foreign matter and retain flatness 
of surface and, at the same time, prevent rainwater from seeping into roadbeds, 
adoption of injected joint materials and molded joint plates has prevailed to date. The 
molded joint plates so used include bituminous molded joint plates (widely known as 
"elastite") which are produced by kneading a bituminous substance represented by 
petroleum asphalt with a filler under application of heat, molding the resultant 
mixture in the shape of plates, and covering the opposite surfaces of such plates with 
asphalt paper, bituminous fibrous joint plates which are produced by impregnating 
fibrous plates as with thermally melted petroleum asphalt or cutback asphalt prepared 
by dissolving and dispersing petroleum asphalt in a petrolic solvent, and foamed joint 
plates which are produced by foaming resin or rubber. Most of these conventional joint 
plates have fine properties and poor properties at the same time. Although the 
bituminous joint plates are economical from the viewpoint of cost, they have a 
disadvantage in that they conspicuously protrude from concrete pavements owing to 
expansion or shrinkage of concrete slabs, suffer from heavy changes in properties due 
to changes of weather conditions, and exhibit very poor resiliency. The foamed joint 
plates made of synthetic resin enjoy high resiliency and refrain from notably 
protruding from concrete pavements. They nevertheless have a disadvantage in that they 
exhibit insufficient rigidity and consequently inferior workability, possess low 
compressive strength, and therefore fail to keep their original thickness intact under 
pressure from concrete slabs. 

Brief Summary Text (6) : 

The bituminous fibrous joint plates produced by the impregnation of fibrous plates with 
thermally melted asphalt, a method heretofore generally accepted are improved in part 
over the bituminous joint plates. Owing to the impregnation with the asphalt, they 
inevitably have high asphalt content and great weight. In terms of resiliency, 
protrusiveness, etc., they are more or less inferior to the resin- containing foamed 
joint plates. 

Brief Summary Text (7) : 

The bituminous fibrous joint plates produced by another method, i.e. the impregnation 
of fibrous plates with cutback asphalt prepared by kneading asphalt with a petroleum 
solvent have the possibility fo catching fire during their actual use in concrete 
pavements and concrete structures and prove costly because of the high price of 
petroleum raw materials, owing to insufficient content of bituminous component and 
excessive capacity for water ^absorption, they do not pass the specification of ASTM 
D-1751-73. 
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Brief Summary Text (11) : 

After a diligent study, the inventors have found that a waterproof fibrous plate 
excelling in the aforementioned properties is obtained by mixing and dispersing a raw 
material for fibrous plate and finely divided bituminous substance in water, molding 
the resultant aqueous dispersion in the shape of a plate, and heating the resultant 
plate to fuse the bituminous substance dispersed therein. The present invention has 
issued from this knowledge. 

Brief Summary Text (12) : 

To be more specific, in accordance with the present invention, there is provided a 
method for the manufacture of a fibrous plate rich in waterproof ness, which comprises 
the steps of uniformly mixing and dispersing fibrous raw material and finely divided 
bituminous substance in water, molding the resultant aqueous dispersion in the shape of 
a plate, and heating the plate with a hot press, thereby melting the bituminous 
substance contained in the fibrous material and converting the plate into a fibrous 
plate having the bituminous substance uniformly dispersed therein. 

Brief Summary Text (14) : 

As previously noted, the present invention involves a novel method for the manufacture 
of a waterproof fibrous plate. It has been found that a waterproof fibrous plate 
excelling in waterproof ness , weatherability and insulating property can be obtained by 
uniformly mixing and dispersing fibrous raw material and finely divided bituminous 
substance in water, molding the resultant aqueous dispersion in the shape of a plate, 
and heating the plate with a hot press. 

Brief Summary Text (15) : 

A waterproof fibrous plate having the desired properties can be obtained by the method 
mentioned above. Further it will be appreciated that in accordance with the present 
invention, the aqueous dispersion of fibrous raw material and finely divided bituminous 
substance may have a cationic asphalt emulsion added thereto and uniformly mixed and 
dispersed therein. 

Brief Summary Text (16) : 

Furthermore, to enhance the water-repelling property of the ultimate fibrous plate, a 
dilute solution having an anionic asphalt emulsion dispersed in water, preferably a 
mixed solution consisting of an anionic asphalt emulsion and an anionic or nonionic 
synthetic resin emulsion stably mixable therewith, may be uniformly applied to the 
surface of the fibrous plate obtained after the step of molding the aqueous dispersion 
in the shape of a plate, by spraying. Subsequently, the solution deposited on the 
fibrous plate may be dried by hot-pressing the wet fibrous plate. The layer of asphalt 
or the layer of asphalt and synthetic resin thus formed on the surface of the fibrous 
plate vests the fibrous plate with an outstanding water-repelling property. 

Brief Summary Text (19) : 

Desirably, a selected fibrous raw material or materials opened in advance are dispersed 
in a large volume of water, generally water of the grade used for paper making, and a 
bituminous substance crushed into finely divided particles is uniformly mixed with the 
resultant aqueous dispersion, optionally in conjunction with a cationic asphalt 
emulsion. The expression "water of the grade for paper making" as used herein means 
water which may contain additives customarily used in paper making. 

Brief Summary Text (20) : 

Examples of the bituminous substance to be mixed with the fibrous raw material include 
natural and petrolic asphalts, petroleum pitch, coal tar pitch, mixtures thereof, and 
other similar solid materials which have softening points not exceeding 14 0. degree. C. 
For example, any asphalt which is reducible in size to about 5-50 mesh, preferably 5 to 
2 0 mesh and which, like an ordinary blown petroleum asphalt or natural asphalt, has a 
relatively low penetration number, on the order of about 0 to 20 at 25. degree. C, 
proves suitable. Any pitch such as coal tar pitch, wood tar pitch, or rosin pitch which 
has a softening point not exceeding 14 0. degree. C. can be used. 

Brief Summary Text (21) : 

The particle size of the bituminous substance preferably falls substantially in the 
range of about 5 to 50 mesh, preferably about 5 to 20 mesh. The reduction in size of 
the bituminous substance to this particle size may be accomplished by crushing the 
substance with a rotary blade operated at a high speed under cooled water. The 
bituminous substance consequently dispersed in the water may be used in its unaltered 
form . 
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Brief Summary Text (22) : 

The amount of the bituminous substance to be included in the fibrous plate is not 
specifically defined. It may be selected to suit the specified quality of the 
waterproof fibrous plate desired to be produced. Generally, this amount is in the range 
of about 25 to 100% by weight based on the amount of the fibrous raw material. 
Particularly where the cationic asphalt emulsion is excluded from the formulation, the 
amount of the bituminous substance is desired to be not less than about 65% by weight, 
preferably in the range of about 70 to 90% by weight, based on the amount of the 
fibrous raw material. Where the cationic asphalt emulsion is included in the 
formulation, use of the bituminous substance in an amount between about 50% and about 
90% by weight, preferably between 65% and 90% by weight, based on the amount of the 
fibrous raw material, proves particularly advantageous. 

Brief Summary Text (23) : 

When the amount of the bituminous substance included in the formulation is large, all 
the fibers in the fibrous plate can be coated uniformly with the bituminous component 
by heating the fibrous plate with a hot press, thereby melting the bituminous component 
dispersed therein. In contrast, when the amount of the bituminous substance included in 
the formulation is small, the bituminous component may be unevenly distributed within 
the fibrous plate so that some portions of the interior of the fibrous plate will be 
coated with the bituminous component and other portions will escape being so coated. 
Such an awkward situation may be avoided by additionally incorporating a cationic 
asphalt emulsion in the formulation and subsequently drying the wet molded fibrous 
plate by application of heat. Consequently, all the fibers in the fibrous plate will be 
thoroughly coated with the bituminous component. 

Brief Summary Text (24) : 

As the cationic asphalt emulsion, any commercially available cationic asphalt emulsion 
produced by emulsifying an asphalt having a penetration number of 6 0 to 3 00 at 
25. degree. C. with a cationic surface active agent can be used. Generally, the asphalt 
solids content of the emulsion is in the range of 50 to 60%. For example, any of the 
commercially available cationic asphalt emulsions equivalent to the grades PK-1 
(Impregnation grade No. 1) through PK-3 (Impregnation grade No. 3) as designated in 
accordance with JIS (Japanese Industrial Standard) can be used. 

Brief Summary Text (25) : 

The amount of the cationic asphalt emulsion to be included in the formulation may be 
varied suitably within the range of about 10 to 6 0% by weight, preferably about 2 0 to 
35% by weight, based on the amount of the fibrous raw material. When the amount is less 
than 10% by weight, the effective coating of the fibers with the bituminous substance 
may not be obtained with ease. When this amount exceeds 6 0% by weight, the conversion 
of the aqueous dispersion into the fibrous plate cannot be effected with ease. 

Brief Summary Text (26) : 

The asphalt particles suspended in the aforementioned cationic asphalt emulsion are 
thoroughly deposited on the surface of the fibrous raw material due to the property of 
the asphalt emulsion that it is readily decomposed and can be readily deposited on a 
given substrate and to the condition that the asphalt emulsion is diluted with a large 
volume of the water having a weakly basic fibrous raw material dispersed therein. 
Further, during the course of the molding of the aqueous dispersion accompanied by 
removal of water, the water of the grade of paper making is destined to be filtered 
through the fibrous raw material. Consequently, the asphalt particles are able to 
assume a state in which they are minimally released into the water removed from the 
aqueous dispersion. In the conventional treatment of this nature, it has been 
inevitable to use a sizing agent and a coagulating agent. The method of this invention 
finds no use for such agents. 

Brief Summary Text (27) : 

The bituminous substance in such an emulsion as described above excels in 
weatherability, water-repelling property, and corrosion resistance. When it is mixed 
with the fibrous raw material, it can impart such outstanding properties to the 
produced fibrous plate and can serve as a binder for the individual fibers of the 
fibrous plate. 

Brief Summary Text (28) : 

Next, the anionic asphalt emulsion to be used for application to the surface of the 
molded fibrous plate by spraying exhibits higher stability than the cationic emulsion, 
retains this stability even when it is diluted with water, and avoids inducing adhesion 
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of asphalt particles to the wall of a path used for spraying or cohesion of adjacent 
asphalt particles 

Brief Summary Text (29) : 

As the emulsion to be used in this invention, any commercially available anionic 
natural or petrolic asphalt emulsions may be adopted. Examples are asphalt emulsions 
equivalent to the grades MA-1 (Blending grade No. 1) -MA-S (Blending grade No. 3) as 
designated in accordance with JIS. 

Brief Summary Text (30) : 

Examples of the anionic or nonionic synthetic resin emulsion to be used as mixed with 
the anionic asphalt emulsion include the emulsions of vinyl acetate resin, EVA-acrylic 
resin, the resin of a multicomponent polymer of the monomers making up such resins, 
acrylic ester resins, styrene-acryl copolymer resin, and paraffins. From the group of 
these resin emulsions, at least one emulsion which exhibits desirable properties 
including stable mixability with the anionic asphalt emulsion to be used for 
application by spraying must be selected. Commercially available "Polysol P-400" 
(trademark designation; manufactured by Showa Koubunshi Co., Ltd.) and "Mobinyl #861" 
(trademark designation; manufactured by Hoechst Gosei Co., Ltd.) are good examples. 

Brief Summary Text (31) : 

The mixing ratio by volume of the anionic asphalt emulsion to the synthetic resin 
emulsion falls in the range of about 10:1 to 4:1, preferably 6:1 to 5:1. The amount of 
the resultant mixture to be applied by spraying generally falls in the range of 0.2 to 
1.5 kg/m.sup.2, preferably 0.5 to 1.0 kg/m.sup.2. 

Brief Summary Text (32) : 

By applying the mixture by spraying, a layer of asphalt or layer of asphalt and 
synthetic resin can be formed on the surface of the fibrous plate. The fibrous plate 
thus completed, therefore, enjoys outstanding water-repelling property. 

Brief Summary Text (33) : 

The plate having the mixed solution of asphalt emulsion applied uniformly by spraying 
to the opposite surfaces thereof is forwarded to the next step of drying, where it is 
dried with hot blast generally at temperatures of about 100. degree, to 12 0. degree. C. 
Alternatively, the plate is dried in natural draft. 

Brief Summary Text (34) : 

Subsequently, the dry plate is treated with an ordinary hot-press device generally at 
temperatures of about 14 0. degree, to 160. degree. C. Consequently, the asphalt or pitch 
particles uniformly distributed throughout the plate are melted by the heat from the 
hot-press . 

Brief Summary Text (35) : 

The temperature and duration of the treatment with this hot-press device are suitably 
decided depending on the softening point of the bituminous substance to be used and the 
water content of the half -finished plate before the step of the hot-press treatment. 
Generally, the temperature is in the range of about 14 0. degree, to 16 0. degree. C. and 
the duration is in the range of 20 to 50 minutes. 

Detailed Description Text (3) : 

Under cooled water, 320 kg of a fibrous raw material consisting of the components shown 
in Table 1 below and 24 0 kg of a commercially available petroleum asphalt - -blown 
asphalt of a specified penetration number 10-20 (solid having a softening point of 
about 98. degree. C. and a penetration number of about 16) --were crushed to a particle 
size of 5 to 2 0 mesh. The resultant aqueous suspension was dispersed uniformly in about 
2000 liters of water at room temperature. 

Detailed Description Text (6) : 

Under cooled water, 320 kg of a fibrous raw material consisting of the components shown 
in Table 1 and 24 0 kg of the same petroleum blown asphalt as used in Example 1 were 
crushed to a particle size of 5 to 20 mesh. The resultant aqueous suspension was 
uniformly dispersed in about 2000 liters of water at room temperature. The resultant 
material was thoroughly mixed with 100 kg of a cationic impregnation grade asphalt 
emulsion (produced by TOUA DOURO CO., LTD. and marketed under trademark designation of 
PK-3) added thereto. 

Detailed Description Text (9) : 

A mixture formed of the same components as used in Example 2 was dehydrated by 
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squeezing and molded in the shape of a plate about 15 mm in thickness by the use of a 
wet sheet making machine. Then, a mixed solution consisting of 6 0% of an anionic 
blending grade asphalt emulsion (produced by TOUA DOURO CO., LTD. and marketed under 
trademark designation of DMA) , 10% of ethylene-vinyl acetate-acryl multi component 
polymer resin emulsion (produced by SHOWA KOBUNSHI CO., LTD. and marketed under 
trademark designation of POLIYSOL P-400) , and 30% of water was applied by spraying to 
the entire surface of the aforementioned plate on a production line to deposit 0.75 kg 
of the mixed solution per m.sup.2 of the surface. Thereafter, the wet plate was dried 
with hot blast at lOO.degree. to 120. degree. C. and further compressed in a hot-press 
at 140. degree, to 150. degree. C. for 20 minutes, to afford a fibrous plate measuring 10 
mm in thickness and about 112 m.sup.2 in area. 

Detailed Description Text (10) : 

In the fibrous plate obtained in this example, the fibers were uniformly coated and 
bound fast with the bituminous component. The fibrous plate exhibited relatively high 
resiliency, was light-weight, and abounded in water resistance. 

Detailed Description Text (12) : 

It is noted from the results of Table 2 that the fibrous plates produced as described 
in Examples 1, 2, and 3 passed all the test items specified by ASTM D- 1751- 73 with 
respect to joint plates for use in concrete structures. This fact indicates that since 
the method contemplated by this invention for the manufacture of a waterproof fibrous 
plate permits free adjustment of the bituminous component content in the formulation, 
it is capable of imparting to the produced fibrous plate outstanding properties such as 
high recovery ratio, absence of protrusion, proper compressive strength, and high water 
resistance. 

Detailed Description Text (16) : 

As described above, this invention provides a waterproof fibrous plate in which a 
bituminous substance is uniformly distributed in a fibrous raw material and which, 
therefore, excels in water resistance, weatherability , and thermal insulation. 

Detailed Description Text (17) : 

Further, in accordance with this invention, there can be produced a joint plate for 
concrete structures which satisfies all the requirements specified by the standard 
(ASTM D-175-73) concerning fibrous joint plates made of bituminous substance. 

Detailed Description Paragraph Table (2) : 
TABLE 2 

Results of test according to ASTM D- 1751- 73 Item Example 1 Example 2 Example 3 
Specification of ASTM 

Resistance 

to impacts during handling admissable admissible admissible No deformation or rupture 
admissable. 1/2 Compressive strength (kg/cm . sup . 2 ) 55.3 56.3 56.8 7.03-87.9 Recovery 
ratio (%) 81.0 81.9 81.6 70 at min. Protrusion (mm) 0.7 0.7 0.8 6.4 at max. Density 
(g/cm.sup.3) 0.496 0.505 0.512 0.304 at min. Bituminous component content (%) 37.1 39.2 

40.8 35 at min. Water absorption {%) 11.8 10.3 8.2 20 at max. After weather test: 1/2 
compressive strength (kg/cm . sup . 2) 54.8 55.3 56,1 7.03-87.9 Recovery ratio (%) 7 9.2 

79.9 79.5 70 at min. Protrusion (mm) 0.7 0.7 0.7 6.4 at max. 


Current US Original Classification (1) : 
264/122 

Current US Cross Reference Classification (2) : 
264/125 

Current US Cross Reference Classification (3) : 
264/129 

Current US Cross Reference Classification (4) : 
264/DIG.32 

CLAIMS : 

1. A method for manufacturing a waterproof sealant plate for concrete joints, which 
comprises the steps of uniformly mixing and dispersing fibrous raw material and a 
finely divided bituminous substance in water to produce an aqueous dispersion, adding a 
cationic asphalt emulsion to the aqueous dispersion, molding the aqueous dispersion 
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into a plate, uniformly applying a mixed solution consisting of an anionic asphalt 
emulsion and an anionic or nonionic synthetic resin emulsion to the surface of the 
plate by spraying, and heating the plate with a hot press thereby melting the 
bituminous substance contained in the fibrous material and converting the plate into a 
waterproof sealant plate having the bituminous substance uniformly dispersed therein. 

2. A method according to claim 1, wherein said finely divided bituminous substance is 
mixed and dispersed in the aqueous dispersion of said fibrous raw material prepared in 
advance . 

3. A method according to claim 1, wherein said finely divided bituminous substance and 
a cationic asphalt emulsion are mixed and dispersed in the aqueous dispersion of said 
fibrous raw material prepared in advance. 

4. A method according to claim 1, wherein said finely divided bituminous substance has 
a particle size substantially within a range of about 5 to 20 mesh. 

5. A method according to claim 1, wherein the amount of said bituminous substance falls 
in a range of about 25 to 100% by weight based on the amount of said fibrous raw 
material . 

6. A method according to claim 1, wherein the amount of said bituminous substance falls 
in the range of about 50 to 90% by weight based on the amount of said fibrous raw 
material . 

7. A method according to claim 1, wherein the. amount of said cationic asphalt emulsion 
falls in the range of about 10 to 60% by weight based on the amount of said fibrous raw 
material . 

8. A method for manufacturing a waterproof sealant plate for concrete joints, 
comprising the steps of: 

I . uniformly mixing and dispersing fibrous raw material and finely divided bituminous 
substance in water to produce an aqueous dispersion, said fibrous raw material 
comprising at least one member selected from the group consisting of vegetable fibers, 
cane fiber, ligneous fiber, bast fiber, cotton staple, used paper pulp and chemical 
pulp; wherein said bituminous substance comprises at least one member selected from the 
group consisting of natural asphalt, petrolic asphalt, petroleum pitch and coal tar 
pitch; and then 

II. adding a cationic asphalt emulsion to the aqueous dispersion; and then 

III. molding the aqueous dispertion into a plate; and then 

IV. heating the plate with a hot press, thereby melting the bituminous substance and 
converting the plate into a waterproof sealant plate having the bituminous substance 
uniformly dispersed therein. 

9. A method for manufacturing a waterproof fibrous plate comprising the steps of; 

I . preparing an aqueous dispersion by uniformly mixing and dispersing fibrous raw 
material and a finely divided bituminous substance in water; and then 

II. adding a cationic asphalt emulsion to the aqueous dispersion, uniformly mixing and 
dispersing said cationic asphalt emulsion in said aqueous dispersion; and then 

III. molding said aqueous dispersion into a plate; and then 

IV. spraying said plate with an anionic asphalt emulsion; and then 

V. heating the plate with a hot press, thereby melting the bituminous substance and 
converting the plate into a waterproof fibrous plate having the bituminous substance 
uniformly dispersed therein. 

10. A method of claim 9 wherein said bituminous substance has a softening point no 
higher than 140. degree. C, a penetration number of about 0 to 20 at 25. degree. C. and 
a particle size of 5 to 20 mesh. 

11. A method of claim 9 wherein said cationic asphalt emulsion is produced by 
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emulsifying an asphalt having a penetration number of 60 to 300 at 25. degree. C. with a 
cationic surface active agent, said cationic asphalt emulsion having an asphalt solids 
content of 50% to 60% by weight based on the weight of cationic asphalt emulsion. 

12 . A method for manufacturing a waterproof fibrous plate comprising the steps of : 

I. preparing an aqueous dispersion by uniformly mixing and dispersing fibrous raw 
material and a finely divided bituminous substance in water; and then 

II. adding a cationic asphalt emulsion to the aqueous dispersion; and then 

III. molding said aqueous dispersion into a plate; and then 

IV. heating the plate with a hot press to produce a fibrous plate having the bituminous 
substance uniformly dispersed therein; 

wherein the weight of the bituminous substance is 50% to 90%, by weight, based on the 
weight of the fibrous raw material; and 

wherein the weight of cationic asphalt emulsion is 20% to 35%, by weight, based on the 
weight of the fibrous raw material. 

13. A method for manufacturing a waterproof fibrous plate comprising the steps of: 

I. preparing an aqueous suspension by crushing, under cooled water, 320 kg of a fibrous 
raw material and 240 kg of petroleum asphalt to a particle size of 5 to 20 mesh, said 
fibrous raw material consisting of: 45% by weight vegetable fiber and ligneous powder, 
10% by weight cotton staple and 4 5% by weight used paper pulp and chemical pulp, and 
said petroleum asphalt having a penetration number of 10 to 2 0 and a softening point of 
about 9 8. degree. C; and then 

II. dispersing the aqueous suspension uniformly in about 2000 liters of water to 
produce an aqueous dispersion; and then 

III. dehydrating said aqueous dispersion by squeezing; and then 

IV. molding said aqueous dispersion into a plate using a wet sheet making machine; and 
then 

V. drying said plate at 100. degree, to 12 0. degree. C; and then 

VI. compressing said plate with a hot press at 14 0. degree. C. to 150. degree. C. for 2 0 
minutes to produce a waterproof fibrous plate having a thickness of 10 mm and an area 
of about 110 m.sup.2. 

14. A method for manufacturing a waterproof fibrous plate comprising the steps of: 

I. preparing an aqueous suspension by crushing, under cooled water, 320 kg of a fibrous 
raw material and 240 kg of petroleum asphalt to a particle size of 5 to 20 mesh, said 
fibrous raw material consisting of: 45% by weight vegetable fiber and ligneous powder, 
10% by weight cotton staple and 4 5% by weight used paper pulp and chemical pulp, and 
said petroleum asphalt having a penetration number of 10 to 20 and a softening point of 
about 98. degree. C; and then 

II. dispersing the aqueous suspension uniformly in about 2000 liters of water to 
produce an aqueous dispersion; and then 

III. admixing 100 kg of a cationic asphalt emulsion with the aqueous dispersion; and 
then 

IV. dehydrating said aqueous dispersion by squeezing; and then 

V. molding said aqueous dispersion into a plate using a wet sheet making machine; and 
then 

VI. drying said plate at 100. degree, to 120. degree. C; and then 

VII. compressing said plate with a hot press at 140. degree. C. to 150. degree, C. for 20 
minutes to produce a waterproof fibrous plate having a thickness of 10 mm and and area 
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about 110 m.sup.2. 

15. A method for manufacturing a waterproof fibrous plate comprising the steps of: 

I. preparing an aqueous suspension by crushing, under cooled water, 320 kg of a fibrous 
raw material and 240 kg of petroleum asphalt to a particle size of 5 to 20 mesh, said 
fibrous raw material consisting of 45% by weight vegetable fibers and ligneous powder, 
10% by weight cotton staple and 45% by weight used paper pulp and chemical pulp, and 
said petroleum asphalt having a penetration number of 10 to 20 and a softening point of 
about 98. degree. C; and then 

II. dispersing the aqueous suspension uniformly in about 2000 liters of water to 
produce an aqueous dispersion; and then 

III. mixing 100 kg of a cationic asphalt emulsion into the aqueous dispersion; and then 


IV. dehydrating said aqueous dispersion by squeezing; and then 

V. molding said aqueous dispersion into a plate using a wet sheet making machine; and 
then 

VI. spraying said plate with a mixed solution comprising 60% of an anionic asphalt 
emulsion, 10% of ethylene -vinyl acetate-acryl multi- component polymer resin emulsion 
and 3 0% of water, to produce a wet plate; and then 

VII. drying said wet plate with hot blast at 100. degree, to 120. degree. C; and then 

VIII. compressing said wet plate in a hot press at 140. degree. C. to 150. degree. C. for 
2 0 minutes to produce a waterproof fibrous plate having a thickness of 10 mm and an 
area of 112 m.sup.2. 

16. A method for manufacturing a waterproof fibrous plate which comprises the steps of: 

I. uniformly mixing and dispersing fibrous raw material and a finely divided bituminous 
substance in water to produce an aqueous dispersion; and then 

II. adding a cationic asphalt emulsion to the aqueous dispersion; and then 

III. molding the aqueous dispersion into a plate; and then 

IV. spraying the plate with a mixed solution consisting of an anionic asphalt emulsion 
and an anionic or nonionic synthetic resin emulsion; and then 

V. heating the plate with a hot press thereby melting the bituminous subtance contained 
in the fibrous material and converting the plate into a waterproof fibrous plate having 
the bituminous substance uniformly dispersed therein; 

wherein the weight of the bituminous substance is 65% to 90%, by weight, based on the 
weight of the fibrous material; and 

wherein the particle size of the bituminous substance is from 5 to 2 0 mesh; and 

wherein the weight of cationic asphalt emulsion is 20% to 35%, by weight, based on the 
weight of the fibrous raw material; and 

wherein the cationic asphalt emulsion has an asphalt solids content of 50% to 60%; and 

wherein the ratio by volume of the anionic asphalt emulsion to the synthetic resin 
emulsion in the mixed solution is from 6:1 to 5:1; and 

wherein the amount of mixed solution sprayed onto the plate is from 0.5 to 1.0 
kg/m. sup . 2 . 
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